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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam 
machining method capable of efficiently cutting a work 
without producing a fusing and a cracking on the surface 
of the work. 

SOLUTION: A laser beam L as linearly polarized light is 
radiated on the predetermined cut line 5 on the surface 
of the work 1 under the conditions causing a multiple 
photon absorption and with a condensed point aligned to 
the inside of the work 1, and a modified area is formed 
inside the work 1 along the predetermined cut line 5, 
whereby the work 1 can be cut with a rather small force 
by cracking the work 1 along the predetermined cut line 
5 starting from the modified area and, because the pulse 
laser beam L radiated is not almost absorbed onto the 
surface 3 of the work 1, the surface 3 is not fused even 
if the modified area is formed. 
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LTimx»jfi«i^«ii«n*ttii^*i69 o° /£»*B«s«*ia«¥a*ti*.<5J:$ic*- 

5Ci*iTt5. Cft S> K <fc !? , >Wl/XU--*fft<D*rafiJte%£-ftiiR<I>g*01*, tHXti 
ft «B ® « ffi K » t> fc 7j IpHC & t>" O $ »T ^ & 5 -r y txit * *F fil fc Si tf i>fflO^W^^ 

[ 0 0 3 0 ] 

* 5S W K « S U - IfftP X a ■ tt , ^ ^ X <f AM p s W T T' J& -p T O H IS {§ % * * 1" & 

U-tfttfcttltt'r * l/--tfttM£» U-+fftigfr 6 tB « 2 hfc'^M U-lfftOE 30 
^{l7ttD|^t^taX«ft^0^8»r^^7^yt»d<fc?{cpIi5^SIl^fl7tPgi5^gi:. 
««0I^IIB|i¥aK±0W»«nfe^;l/^U-1f)tO*«jS<Dtf-^/<7-ffifi*M x l 
0 8 (W/cm 2 ) U±KftS«fc5K/<;l/;*U-tf#:&&ft-rSjfett^®i:, &3fc¥»K 

[ 0 0 31] 

C t ft < , U - +f «J Kr in X 5J fig t 4 5 „ g , * % W K % 2> V - If fin X a if tc «fc ft fcf , 40 
±iB#58H£fc&5b--tfAnX73ffii:|q|®lc, aK««%S&*WK®«Tt. £ , «if 

[»E<D»S] 
[ 0 0 3 2 ] 

*Sfltffi5 b-f doi^SSQ* b - +f ita x £1 B k .tntf , tox^ft^oaffiicjgii!^ 

i^T, i)Dl»$i^l*«Kf 5ci:(c<); 0^1Stiaiap a p ¥ 8 # -y 7\ E It 

fc, *%Htcffi« b-ifJnjx*ttRtf u-if ioi«HK j:ntf» xfi^Wic & « Hi « * jfc /£ 
T't5tDT**PX3tft!t%|(D)taXXe-K*[R]±?-&5Ci:*M?t, £P>lcto!l*tSt^£:^#r 50 
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« 5 4 y tc ft o x m m tc ® m ? z c t & x * 5 0 

[ 0 0 3 3 ] 

#%BJ§cD#>S&^j|5ff/<§tco^T Effi^fflV^TlMB^T So *m&fl*SUc{&3 b- 
+r'toX#S&tf U-+ftoxSBti, ^ ft ^ iR tc ,£ K> tyKMHte L T % » 

m$ v-*?ft<Dm&*#iz\z±% < Ltci§£ic%3Lt zmmxsbZo t-r\ £ft?©iRtc 
i^xmmictstwt 5 0 

[ 0 0 3 4 ] 

«^C§lR(O^VK^+-yyEc iHitfOi^w^-h v A* #h S </-> ft 9* to K 2 W 
t & 3 o i^T> # mc iR X C £> £ ti h v>E G T-feS. b L , ft ¥ W tc jg BE T- 10 
& , U-1f%<D&&«#ttlC*e<-rS2:nhv>E c 0*#(ii = 2. 3. 4. ••• 
TfeS) T' # mc K UX # X C £ o C ©9ift££ft? B&iR i: V o o X WL (O m £ , U-tf 
ft<7)»«ttU-1fft0j|lft£0e-*/<7-ffiS (W/cm 2 ) TftiSD, 
/< 7 - « £ AM x 1 0 8 (W/cm 2 ) tt±©*ftT*^)t?®lR3b^i;So fcf - * 7 - 
* S fi , ( * ft £ K *3 ^ -S U - +f ft <o l /< ;!/ x S It *) <0 x * )\> ¥ - ) 4- ( I, - -9* ft <o t£ - 

A^i'?niB»x/</^i) tcjcDsR^e-nso sfc, a«i»«D«^, u -if ft ©sag 

BU-fJlOl^^OlSSiS (W/cm 2 ) Ti** *o 
[ 0 0 3 5 ] 

6*flJl^TWWrS. Bl«U-tftoI#©toI*tfc«91© J FffiHTfc!K 0 2 « 0 1 tc 20 

jj* t to i *t ft * i on-niaKjttt> fcWffiB-c& o , i3ii u-if tax'&iDtiaxtt&m 1 

WflBT'^D, 0 4 liB 3 IC^TtoXfcf ftfe 1 <D IV- IVStCft o feMIT'fe 9 , 05 

am 3 ic^t-toxttft^ i ©v-v«t}ftt>fcWfBiH"e*o. 06ti«K;*nfctox*tfttj 

1 OfIIT$5 0 
[ 0 0 3 6 ] 

BlR-tfa2titJ:3K, APXW^tll©Sffl3(ciiffl»r^^^'t'>5A^fe5o WKt 

fS7^>5ttii«icg(frciiiT-fe« 0 *$%j£ffitcffi£ u-iftoxti, £ft?s& 
|R # X U 3 3Ht T to x *t ft l ©rt^tc*ft£p££frtfTU-1fftL£toX*fftti i tc 

§ o -30 
[ 0 0 3 7 ] 

U--»fft L 5M?S7^ > 5 tcfto T Crftfr-&fc91A5fc]£ftoT) ffi*f«K£ii 
S-frSCfctCfcO, £ftj£P*ttWr : 3^7'i'>5K:}ftt>T&»S-a-3o C ft tc <fc t> . 03 
~0 5 tC^fct 9 tC&Hffi« 7 tfjSif3!5>f > 5 KftoTtoI*tfc«J 1 O ft «5 K © * JB 
*?H5o *HS£^iUc«SU--tftoX73ffi«, ilPlW^ftl ^Iz-fiL^KlRt^L 
tCi»)ll0lW*1ill *JE!»**TaS««7*ig)St50?l±4^, to I *f ft «S 1 tc b 
-^ , ftL^^jg?^)!lPXWft^lOrtgMc^7 1 u?®iR^fgx5-ttT&KfflftE7^ff^LT 
^5, i?t, toxttftffc i ©«ffi 3 r-ti u-yyt L AM* i: A, if »IR $ ft & ^© tox 
*fft4* 1 OSffi3A'iSBt4Cttt»^. 
[ 0 0 3 8 ] 40 

x ft ft % i co ® »t tc f x . gj $t -r s n m tc e & ft $> % t to x ft ft % 1 a * © e a 
e> m ft s © T- , 0 6 tc ?s r <fc ? tc it « w /j> $ * T- to x n ft ij) i ^^it^cttffti, 
o ict, tox»»% i oaao 3 t^j&safjn^fsas-a-* <: tft < tox»si«s i <d«i 
K *^ b6 * 3 „ 

[ 0 0 3 9 ] 

&mmwi$f$.m. mxftmm^ A^eu^^ A^ento? n§ c t tc * o , * k « * * is i« 1 1 
t tox^ft^^fijn, *oi3t*»^«wf?n5S^-pfe5. cnti, ^j^tftoxwft^© 

J5**^*i/^*^©«I»rT**. A&W&fttf £Pto;*ft3 ^ (i , MAtf, toXWfttl<D« 

HftM v -r > tc & ^> t to x *fft * tc a tf c ts -f -a- a, SfrfS ^» * to ^. rc k>, to x w ft tc s g 50 
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tfc&Qmfotl%ft£.2-£rct)tZC £X'&5o fl& © - O tt , 3ft H nfi $ £ » 
jS-f5Ci:fc:«J:»K 5kK®«*iejSi:LT4PlJ4ft14lOKffi^ilnI ( IP 2 7? ft ) C ft o T 
iMtcfJft, )|!6£WKtaXWfcWtf1»>frSft*«£'T»*3, cfttt, M^lfiDlWftfto 

275ftMt£fc©&StM£J£j£T3C£?-^tgtft3 0 ft *K C <D i M IC f>J ft S *I £ ^ 
WifSiBiKfi^T, anii*#«»j««nT^ft^aJ#±o«iB*Tilti« , j636*ci: 

# * < » an»*«*bfca5»±©«iBo**iJ»r'r*cfc«<-e**©T». »j m * m n * 

5 © T* , C © J: 9 ft m>J 19 14 <D <fc l> *J K £ ffi tt ^ g £ 5» T £ S . 

[ 0 0 4 0 ] 10 

JT, *Hflg«||k:*^T^Jt ; f iRiRfc <t t» ifM? ftSKKSEi: LT, &® (1) ~ 
( 3 ) & 5 o 
[ 0 0 4 1 ] 

(1 ) *«1R*#-OXtttttt©*7'y**£t?*7-y*1IB*©*£ 
\s-*fft*1mTttmW} #5* ■"?> L i Ta0 3 J^6**E*#fi) OrtSPKifcJfc 

&*£fc-&T\ HftjSifcfcw- an x i o 8 (w / c m 2 ) m±t»*»o/<;1/x*i 

iW^^iSBfc^W-ft^^-^^-^^fK, inX*f^%©rtgl5tc<D*i * =7 v i?m&*Bili. 

■3sa*«fB4-r«. c©^^waiiic<fcDi)Piw* ! fei©rta5ic^o--r^^ijiS5$n. eft 20 
t <t "3 iox»ft«ii©rt»ft * =y v zffiw&Bi£z ns. «w^a<D±i5fifi t bra, 

if 1 x 1 0 1 2 ( W / c m 2 ) X 41 tt 0>J *tt* 1 n s ~ 2 0 0 n stfJfHl 1 

o ftfc. £ft ; ?!RiKfc:J:**7V*««<D#«tt, 0U*. tf * S4 5|5|U-1fSlj!iPXWK# 
$fc$LM (1 9 9 8 *F . 1 2 £ ) OS2 31-12 81© rH{tU-+f-af»aEKJ:«^7 
X ffi 15 © SC v - * y # j ic f2 fig * ft T </•> -5 . 
[ 0 0 4 2 ] 

#5S0£=gtt, Sfl^gi: * v y *©;fct S ± 9 #afc. 

[ 0 0 4 3 ] 

(A) !)0l5t»iwWU7^X if^ (I? 7 0 0 |iin). 30 

( B ) 

Jtig : — iffifJiSN d : YAGU-if 

* : 1 0 6 4 n m 
U--tfftX#-y hKffffi« : 3 . 1 4 x l 0 ~ 8 c in 2 
KMBB ■ QX-f 
iDSlMXR: 1 O'OkHz 

;l> X iH : 3 0ns 
tB fj : ttS *j < 1 m J / ;U X 
U-lf ftfiK : T E M o o 

fliftfttt : ffi^M^ 40 

( c ) m ft m is y x 

(D) I ii^ « ■ £ ft & ft B £ <D & IS iS fi : 1 0 0 m m / g> 
[ 0 0 4 4 ] 

ft*5> b-+F ftffiSttf T E M o o i: tt , H ft tt WIS < b-^'ft<Di£ft*lg $ T'ilft oJt£ 
£ M 1" 5 o 

[ 0 0 4 5 ] 

AO^U X U - if ft & © T' * I? & g tt £ - ^ / W - ffi g T 31 £ ft 3 „ $Sf W tt 1 /<*XO!/- 

•9 s ft (c J: 0 JjnXJttltoCrtWfcJBfiRS ftfc 7 => 7 * J»» (^7'yn*'> h ) ©*£ $ % 50 
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^lT'*-rr-^t*m^fflU>X (C) <Dl&mW I 0 0 (g , M □ ft (NA) 0 . 
^T'$5. 7 *<D6*lT*;*-f T- 2 fiUftffl U>X ( C ) ©fiSfttf 5 0 «, M 

PS (NA) tfO. 5 5 0|^T*65„ If - 7 A7-?ggtf 1 0 1 1 ( W / c m 2 ) S fi 

£> An X ft ft 4% © SMC * 5 >y £ X ft >y htf^il^ t!-*/W-&J£#;*:£<&:3Eft 
^ * 5 >y * X 4? -y ht**<ft5ilfctf»fr«. 
[ 0 0 4 6 ] 

& E , * H Sfeifc tc & 5 b - if in I e 43 !/•> T , Z ? v Zffii&fcl$.lC & %buXZiMl.VS<DW 
KO^*-XiEO^TB8~Hl l*ffll«>tR«t5, 0 8 E * f <fc ? E , 10 
#X UlftflDl^M 1 OrtaBE&JfcjS P L £AnXttM 1 EES 

StLT#W^£7^vfciBoTrt«E*7-y*fc«9*}BJ5R-f*. ^ 7 7 i'll 9 (i-o 
Xli1iftC>^5-y^£^t?fS$X;g>?>o 09E^1-J:?E£5<y*nB$9£g.£i:bT£ 
^^ii^ecllt, 01 0E*1-<fc5E*7>y£tfiiDXttft.%ll©aiB3i:aS2 l 

ic f y it l . 01 i e * -r * 3 e *d i *t ft k i # *J n s c fc e «t o to i w ft us i # «j w s n 
s o iraiWft^osffitXfflEaia-rsf^-y^tta^Ejafi-rsfli^tfeSb. *n i it 
ftfe)Ey l j^Enj!iP$n5c:i:E«}:»?^S-ri.«-& l fefe5o 
[ 0 0 4 7 ] 
(2) i&A^tttf jgH&Jligttoii^ 

U--tfJtt*iWX»ft*' («l*fcf 5/ U 3 J: 9 **»ftttfi) 0rt»Ejfcft£*£frH*- 20 
T\ £ttftEfcW-*WffSfi*U x 1 0 8 ( W / c m 2 ) &L ± X O ^ ;V X 4f tfl /z s« 
TC^ffT'IlttSo cnci01iPi»lift©fi»a^*?R'RKi^T13i«ii:Jii!R3 
na 0 c ©me cfc t) tox»fttt©rt»E»*»S!iH«ft*»«**i4. »n»3***:tt 

. ft & a! fit it 5> If A K ft ii E ft it L fc ffi « , ft *S H ft it ?> £ IS H fit & E g it L tc m $ 

. ft is n ft m k% n b B n m & r tf ^ *s a ft it * s tr ft js tc « <k t is v * m m -r 5 . na x 
at * % # f 'J 3 >ftigiifflJto*^, »««ia««tte>j*fcf*fiK'>y 3>«itT*5 0 30 

* 33 . * W 3fi A © ± fit t L T tt . m * If 1 x l 0 1 2 ( W / c m 2 ) T* fe 5 o /< ;b X 
« P A {f 1 n s ~ 2 0 0 n s.tf!?Stl\ 
[ 0 0 4 8 ] 

*fSB^#«, ">'j3>'>x/N©rtffl5'CjSffli«La!fB«*^fiR«n5ci:**«EJ;t)«B 
[ 0 0 4 9 ] 

(A) toX^ft%:->'J3>"i7i/N (f ? 3 5 0 (im, nt!4-l'y7 t -) 
( B ) b - if ' 

■■ ¥m&is-*fmmN d : y a g u-tf 

Sfi':i064nm 40 
l/-ff7t:7HI|: 3. 1 4x l 0 " 8 cm 2 

Rmmm ■ q x 

^OiltJaiS^: 1 00kHz 

X iH : 3 0ns 
Hi*: 2 0(i 

U - If Jt p D n « : T E M o o 

( c ) MKmisyx 

m * : 5 0 fig 

N A : 0 . 5 5 50 
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u - *f % & ft k *t t z> m m : 6 0 - -b y Y 
(d) ijnxttMkWwmmz nz>mw£<D®mmm ■ 1 o omm/# 

[ 0 0 5 0 ] 

ii i 2 a ± e * ft T- © u - if ip i c * o « wf * n y 3 > x m o - » tC *J It -5 »f ffi 
o?i4iLftit*$5. s"ja>!>i/M i © rt smc & st m a ffi w. i 3 ft m $ ? n x c 

So , ±!B^ftttj;!9^^^ntc^B*JaaSRJiC>Jf^73[pi<D^:f^{iiOO/xmSa 
[ 0 0 5 1 ] 

^SiMM 1 3**3fc?*iRCJ:5»«*ftfci:k*l!iWr*. Hi 3 (4, b-+fft 

<oagi:'>u=i>sfi<Drtgpfl!)2a^i:oi8^*^-r^v7-efeSo tc tc t , ->'j3>i io 

3 ySftiDi* t ^ 5 0 /i m, 1 0 0 fi m > 200/xm, 500/im, 1 0 0 0 (imO§ 
[ 0 0 5 2 ] 

m \i , N d : YAGl/-fO$ST*$5 1 0 6 4 nmlcfe^t, i/iJnylftCI* 
tf5 0 0 /i mttTOi^, ? U 3 ^Sfi©rtSPTf tt U— If %ft 8 0 % « ± ii ii t 3 C t ft 
ftftZo Ml 2i:^t->'J n>i)x/N 1 1 (Di?B3 5 OjjmTS^iOT', £ ? IR K 
<fc§?§fti5!iatR^J({iv' U 3 ^ x^O^'tftifi, O * D g ffi *» 6. 1 7 5 /i m © g|5 # tc » $ 
JtlS. C©*1 £-©iiii^fi, f^ZOO/imO^'Jay^i^^ttfr^t, 90% 

Is-ifftfti/ U 3 x/n 1 1 © ft ^T*9&1&£ ft & © fiflfr D , & k hj 20 
HtfgitS. ccodirfi, U 3 y «J; x m l 1 © ft g|5 T* 1/ - If ft # © iJX 2? ft T , 

iwntf'/'jav^i/M i <d ft as t m & t) is--*fKic£zmi%<D]]um?®M!&m 

66ft ( 2 0 0 0 *4/3) 2l~S7 31© r t? 3 # /^l, X b - +f IC i 5 •> 'j 3 > 

© *q i it ft I? ffi j n:ie*sftT^5. 

[ 0 0 5 3 ] 

5/ ij 3 y V x Mti, SF H «fc 9I1K « «: jB j£ 2: L T Kfi ffi # [rHC |fi] o T fj ft £ £ 2 
•£ , ^ © #J ft y n y v x © at ffi i: S ffi tc sj ii f 5 c t tc«fc D , fg£«ic#»r2ft£ 
„ s/yny^x/NoaffitKffiKSija-rsccfflfttts^tcBgs-r^Ji^tfeSL, *jq i 30 
tt*»fcrt#ffltaSftsci:K<fc»)fiRft , r ; 5*&£ i t»2fe5. * ** . » » «i a si « ^ & s"j 3 

>>>x/NCDaffii:«ffitciiJftA'ig^(c^S-r5©(is -SJSBiMSfcLtctfJitftofc 
«*fr&«ftfftf«f**£, Sife«^©«S«#e.|iJft*^ft-rsii^7iO : j§ffii>A^Sil 
{fcTS#ffi©««fre>*JfttfjSg*5S£©5-&'>fc< ttl>fnfr-OT*$5 0 ^-f ft 
© *I & ©^frffiU: El 1 2 ic T <fc -5 ic g|5(c © * ffi ii ffi a ffi ffj & t ft 5 „ An 

ittfcto©rtS£»B**asiH**jBj«-r*i»£, mmm. m w * m y -< y ft % n ft tc =f & 

S*»Jft^4 tt< ^©T\ ffj Br iW » ^ S B t*5o 
[ 0 0 5 4 ] 

(3) i&K8l«^ja«fs|ia^»*0«& 

u--ifft£iiDitt*ifc ( 0>J tf # v x ) <Drt6Mc»Jt^^^t)-a-T, m ye a e « it 5 « 40 

fiaStfl x 1 0 8 ( W / c m 2 ) U±T°ft-Ortfr7>mftl n s Jfil T © * ft T? ft ? % „ 
tct 5 x * ;l/ ^ - jb» m x * ;l/ ^ - tc e fk * -f fc , to I ft * 1b © » a * y A S ft , 

&&itxitftm&mm<Dikm.mrj;®%^itftmm-z nx mmm^itmmftmfH^ nz* m 

WaiCiMiLtl^ mz.Hl x 1 0 ' 2 ( W / c m 2 ) ? & S „ '< >l/ * « tt W *. tf 
of i?iJx(±\ |g4 2iH]b-'9-"^it)piW^^afiiS:ft (1 9 9 7 *. 1 ii3) ©mi 0 

ta ^ ft t ^ s o 

[ 0 0 5 5 ] 50 
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*nmm&ji. Bsssfift£L;rcu-ifft©ifi*s{§ft© & ttfiniji»* feyj > 

<t?icLt, ftnxttftfte b-if ftltmttit £ c i: K * t) , ip x # Si ^ (c & ftt fi $ 
*)g)SLT^«. CftlCcktK b-ifft#A;l/X b-ifft©il£, 1 X <D 5/ 3 y b ( 
oi;»?l^;l/X©b-if8gW) T- J£ fiSt £ tx tc & K X # -y h ic is ^ T , ^ Wr ? £ 5 -Y > £ & 
ofc^|fii©-d-ft%ffiWWK:*S<1*5iii:A^T*t5. cft*#fSgB#ttlSKK«fc!>SSBb 

[ 0 0 5 6 ] 

(A) tPlJffSi: /Wl/7i-X ( g H iS II) * 7 X ? x m (1^00)1111, 

( B ) U - if 

KM ■ *mWls-*f®&H d : Y A G b-if 
l&ft : l 0 6 4 n m 

l/-f^X*7 htfiffil : 3. 14X10" 8 cm" 
ftMBm : Q X-f -y f-z-Wl/X 
I5i§L@M: 1 00kHz 

;l/ X ifl : 3 0ns 
UJ*j:ffl;b<lmT/^/l/X 
U-if ftn D ult : T E M o o 
flfttttt : Mdft 

( c ) mxmu>x 

figsp : 5 0 fig 
N A : 0 . 5 5 

U-lfifcftftfcWrsSa*: 6 0 /< - -fe > h 
( D ) jtalW»WA^«2liB?nsigH#©»l!liifi: 1 0 0 m m / » 
[ 0 0 5 7 ] 

ijPljtt^SjT'feSt^/^ 1 , 2 © & 4 33 V T\ fiPX##i^©rtgincJIft. 6 
t/^l/Xl/-if^i&i^/i/X->3 7 H> toxttfcttwrtaPK^ft^gRiKfciS^v';/* 
fB « * # L fc . -9- > 7 ^ 1 K. it ^ (S ft © *A> X b - if ft * 9B M U , if > f b 2 K R 01 ft 
© /< ;U X b - if ft * m MLtco 
[ 0 0 5 8 ] 

Hi 4fiif>'y^l©¥ffi©¥K ; &«LfclI]?-fc'K 01 5 Ii^y7';l' 2 Of 
£ L 0 T' & § „ C^lt,O 5 l I ia^;l'Xl/-f7t(0AltI 2 0 9 f$5„ IB L P (i S 

{iH 1 4C^fif>7 r ^10XVI-XVI«ttC}tt-3feWffi*«SWKaLfcBITa&S. Hi 7 
(ill 5K^-riJ-yy;I/2<OXVII-XVI!JS»C»ofcWfifii«:«SWKaUfc0T**«o IBP X 
»K»T*5*77f 1 1 ©rt»K:*7'yfXsKv h 9 Otfgfil^nn^, 

[ 0 0 5 9 ] 

m l 6lc^f<fc9K^;bXb-'*ffttf»iS£®ft0$£, 1 ^ X © s/ a >y h T' jfi ? n 
5yryU-f7 h 9 0 .© TT & a fi $ a ft © ft t K ft -o fz 15 IrI tC & T ffl *t ft K ^ £ < £ 
oTl'l, C n . ^7-y^X#-yh9 0©ff^A^C©75-[fi]tC(£ii?nT^?>Ci:?:jKt 
t^5. - 7a , HI 1 7 (C <fc 3 K X U - if ft R (I ft © *i£ , 1 ^ ;l/ X © -> 3 -y h 
T-M?n5i'77 7Zly h 9 0©^r£ fi^©/?!^ & i? A'l^t 

45S[6)Oy77nt;7 h9o©^tsti> if y 7 & 1 © 73 9- y 7 >\> 2 * 0 * § < % o 

[ 0 0 6 0 ] 

c © m MIS * 6 « 81? ^tL 5 << y ft t> fc * 5 >y * £ fld * ft fc » file t Z c 4: ^ t? * 
5Ci:^SiBfl-ri.o HI 1 8 R tf H 1 9 ti , ItaXWftlftC^Jtt^S^'OKlieoTJBJSStl 
ft ^ 7 -y ^ ffl i^c © ¥ S5 H T' & 3 „ 1 /Wl/XO-> 3 7 h f ISS «15 ^7 7 ^X#7 F 9 0 
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y 5 <t 3 tCtT » ^ ;l/ X U - -9-" ft % fig it L T BfS. t ft tz >? 5 v 5 ffi ® 9 £ * L T ^ 

£ 7 f" > 5 ft t> * 7 -y * nB % 9 * & fi£ f § £ t V Z 2> . - 7? . 0 1 9 (4 > /< ;l> X U 
-^^©il^fi^077^*«^^^5^>5til^?^T^;l/Xb-^^^!IltLTff^fi)t 
jn/i?7'^i«95SlT^5 0 2? 7 y £ X # y h 9 0 ©-SJ Br ^ £ 7 -T > 5 © 73 |pj © 
Tf ffi 14 Jt & ft /h * l> © T- , 9 7 "J 2 ffiW. 9 % B f&~$~ % <D IC ffl 1 8 © 1 p tc tt T y 3 'V h 
» # £ < ft S , I^T, Ell 8K^f*fti(S»lit«*^7-y*fU*©}Bfig*ffit4. 121 1 

[ 0 0 61] 

$fc, 0 1 9(C^-T7affi«4, ><7l/X b-+f ft(OiIS§lfiiIft©73 iRltfWBf^^-f > 5tf 

x £ t /< ;i> x u - if ft # as s ft r ^ 5 <d t* > a v h 1% kb & n % ? ? v t> z. # v 

b9 0(4, «Bf?S7^>'5OiSl|0K:fe^T««* , 18ISnT^S. «fc ^> T » 5 =7 "J >7 
Xtfy h 9 0(D®m¥7Z7 4>5<Dm?5fa'\<DmTjtf±Z<rj:>3tg5t, Ad X ft ft * * 
WWi^fe? 4 V 5 K.®r>Tft&KWWi? Z Z ttfiVZH^o C ft£ *t L T , Hi 8 K * f 

* m m & m k. m z 7? & t ts ^ t , a -y 1- 1$ k m $ * n s * 5 -y * x # >y f 9 0 « , w k 

^^7^y5^fe v ofc73l^J^^©73(«ltCfe^0i2t>*T^ftl>©-e, J)QX#iift©ffi£ftl8 
ff # ^ H t ft 3 „ 

[ 0 0 6 2 ] 20 

ft & , &H£«©^te©5ftmMfl©Tfffi#fflttWK::**<1"3cMco^T\ S 
{I ft © i§ £ T' m W t fc , ffi P3 II ft T* fe [si C C i: » « * 5 . "T ft fc> ft , 02OKSf<fc3 
K » U - "^ft © « R <B ft E P**-r«IP30*ttb73lR]K^V'y^X3K'y h 9 0 © fi£ # ffi 
it $ ft » C © * (p1 fc to -5 /c ^ & # ffi # fit) IC * * ^ ^7 => -y ^7 X sH ~y h 9 0 «r B fi)t T- t 5 . <t 
oT, 1 J-Xn©tffiR^©tftRIIft ; &L^U--9 ! ft©IIR{fflft*«-rtiR©ft$lllA^PX^#s 
toiDWVi^fe? << > tft? £ o KLX tr 5 y ti%t&*&&t Z B*Hift©«^i:RI« 

(oastfti;^ ft fc , t« R * « ® m a © ft £ © ¥ # / ft m b © S S © ¥ » V h % o ffi 

P] * AWh ? < & 5 (5 £ , ^77^X^7 h 9 0 (4 ft W b 7a la] ft o fc >f ffi i$ 7v f < ft -i. « 

n *s <i ft « ffi re * if m co ffi re m ft t* « 5 . m re * 1 t» « re d ft t ft 0 , f77yS«o 
m^77 [6]©^ffi^ffi^rWte^ t < ?t ft^o iot, .*H«UK<Bt*Ji/^Tf4«in* 1 ©if 30 
^(4#$ tlft ^0 
[ 0 0 6 3 ] 

^Kffi^©^ffi©^ftm^73ip)©^ffiA s ffi«WiC7vt<-r?>i:i:tcov^T, ^777! 
;i/ x u - +f ft O f T IK L fc * . iiaiau-ifftKo^Tfcraaoc t ^ « K. 5 0 

[ 0 0 6 4 ] 

[ 0 0 6 5 ] 
[IB 1 M] 

* Jl }g ffi © IB 1 e « « 1^ - ^ *n x g g ic o r IM f s o 02 1 14 c © u - if in x 40 

gffl2 0 0©«B§ffifi!tlEIT-£>3o U-1f*PXS6ll2 0 0ttx U-^fftLSrfS^-r^U-^ 
ft« 1 0 1 t > \s-VKL<0\bl)*Ai\,7,m<$*m%it%tztb\Z\s-*?ftM\ 0 1 «WtP 
t Z V - -tf ft fi *J ffll » 1 02t, b - If ft a 1 0 lfrBWWSftfcU-ifftLOfflft©* 

nm^mmt zmn^mm^ 2 0 1 ffire$nii5gi52o i*>ftajw*nfeu-->fftL© 
iift^sggo" y£ttiHHE«fi!sf59o* mmmm^ 2 0 3 1 , nimx^o 

[ 0 0 6 6 ] 

U - If ft 1 0 lt4/<;l/XU-ifft£3S£-r?>Nd : YAGl/-fT'SJ. U - If ft 
1 0 llCl^SCttfT'tSU-ffclT, C<Offis Nd : YVO, U - "f N d : YL 
Fl/-f^fJyf77^7l/-fff*5 t ^7>y^fR)HS^riii5aiffifi^%»fiSc-ri)«^ 
, Nd : Y A G , Nd : YV0 4 U - if , Nd : YLFU~1f«:fflV>5©A<»aT* 50 
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o 

[ 0 0 6 7 ] 

ffiR*iH@5g|520 1 {i, 022(C^1"J:-9^1/4iSfttg2O7^-atyo 1 / 4gg| 
2 0 7 tt *T ffi £ fl*g**cfcfcJ:!>*Rfflft<D«m**SiSjST?**. T ft to "6 , 1 / 4 
2 0 7 KM*. If Kttffft L P©A3*tt#A»-rsfc, 351ft &m£©tSR¥©*fR 

«ttc*^T, i «n*wwaP2 o 1 o u--»fft 

1 (Dmyezmrnvfimmit^t zmpasft e p r-t s„ insstiios^ »k^=&# 

[ 0 0 6 8 ] 

i«i*t*ftiKBttfflttLP©b-ifttL*!!ast'r3*£, u -if ye as i o 1 *» e. taw 

SnSb-ifftLtiMfilftL Pfj:Ot*, V - +f ft L u£ £ fil ft L POSSf 1 / 4 j£ ft 
4£*jIiIf3J:?U:, ft R $ il Sfi g|3 2 O 1 « l / 4 & ft *S 2 0 7 CO?5 & ft 6*iBt*. 
£fc, U-1fittWl0 1^&H:iS«ffl)l£Ob-1f3tL*«tB»«nS©T, toX*f#ift 1 © 

u--«f aa s* k a ishh ft l p © i^-if ftf£w-**ijffi-r ai§£> WRspnarosu 2 0 la^it 

ft £ o 

[ 0 0 6 9 ] 

90° II $S IB fiil SI5 2 O 3 « , 0 2 3 C^ti^j: 1 / 2 gfli 2 O 5 5:§^o 1/2® 

s « 2 o 5 temmmft.<D\%iyncttLTm5zt %>mx.*~3 < * s « « -e & * . -r ft t> % , 20 

l/2i&ft«2 0 5 K#m±*73&H4 5 o © il S fl ft L P , OX»)lfitfX»t 5 i: , 3 9 
ft ti A I* ft L P , O* J5 It ID IS t fc K Ml 01 ft L P 2 9 0° @ Ute If Iff SB 

2 0 3 li, ^*R¥i^^«20 1fr&aJS^£nfc^-^fftL©^■tt*90 , /S EHE S * 

1 /2ftft« 2 0 5 *U--»f)tt L©tttt±fcffiHS-t*3»tt£-rSo £ , 90° 
lHltei3M2 0 3 »i , fg R * P Bp £15 2 0 l frp>as*£nfcU-ifftL<DSft£lsies-eft 
^m-&. l/2f£ftffi20 5£b-^ftL©ftgSft(-fftto*>, b-+fftL#l/2i£ft 

«2 0 5*ii>iiLfc^«m) tcgHH^-a-sfj^^-rso 

[ 0 0 7 0 ] 

l/-+flBlgl 2 0 0 (i?6IC, 90° El $E II m SI5 2 0 3 T' 11 ft % 9 0 ° f£ 11 IE S fflS 
JtlXli?n4^L/--tf7tL*UltL^Ol/-f jtLO^iClfilt^g 0' 30 
BE IJnfe^^n^f'v )?7-l 03t, ^-f*n^7^7-l O 3T5ltSnfcU 
--tfftL^mft-f^iilftfflt-yXl 0 5 i:, l^fflbvXl G5T-*ftSttfcU-1fttL 
**!HI#«n*i0lW*» 1 1 0 7 11^ 1 0 7 £ X WJ5falC®m 

2l£Z>rclsb(DXmX7--is 1 09t. «B & 1 07«rXWl5lRlfc:iI£f3Yflll£filk:£» 
ft§f;«)OYl4Xf-^ 1 1 It, II&l 0 7^Xttaa*Yi^|p)ta^t5Zi?j 
iafc&8ft?-B-*;fc«><OZ*fli*-r--5M 1 3t, Kl^l 0 7 © X - Y ¥ ffi £ to I W Sfc ft 1 
©Jp£75ft£ffl£LTIl$E£tf3fc&©0ttX-r-^'2 1 3 t, cn60^OXf-->* 1 

0 9, 1 1 1 . 1 1 3 . 2 1 3©£»*M»f*Xr-S?IM»«l 1 5 t . « I g X % . 
[ 0 0 7 1 ] 

Z $A # |n] ti to X # fi* ft 1 © 31 ofi 3 tm#T 5 £ |nj ft © T' , UllSfti 1 (CAWf-SU- 40 
+fft L ©fc£iSK<D*lR] ft <toT, ZttXr-SM 1 3% ZtoJjfafc&WlUtZ £ 

t let 5 , toitt*toi©rt»KU-*fftL©*ftj£P*£to4*5ci:tf-p*5. £ > 
COlTtiSPOX (Y)#73(6]©^f]{±, to X *t gl ft 1 £ X (Y) iXf-f 109 (1 

1 l) ia 5 X (Y) W^lpHC&iJiS-eSCirlCcfcOtT^c, X (Y) «Xt-^I 09 ( 

111) ffiiiso-lt^s, 

[ 0 0 7 2 ] 

£ i m T- ti to x *f is ft i © to x ^ ;i/ x u - -9 s % * m ^ t ^ 5 ^ ft ? % * * e c $ 

^5Ct^T*t§!5:&i^il!il/-f)tT'fcJ;V\ Hftffl P>X 1 0 5 & j| ft ^ & © - 0J T* 
ZiXf-y 1 1 3 it V - if ft © « ft j£ * to I tt & ft © R SB fc £ t> & 5 ¥ IS © - 0J 
T*$5o * 3fc ffl U V X 1 0 5*Z»^lflJK»il««5Ci:»CJ:^Tt, b~1fft©lfeftj5 50 
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[ 0 0 7 3 ] 

U - If ft] I S ■ 2 0 0 « S 6K, tSHa 1 0 7 K 1$ B S ft fc to I ^ 1 £ M # SlUC 
*»)HlWr*fc»ICW»Jtt«l*»£'r*il«IBJtiil 1 7t, ^^?a^7^7-l 0 

3fitfi^ffluyxi 05tiiiU7tw±tcses$nfcPi^i7tffl©if-AX7 ,, u-y^i 1 9 
t. zmtiZo tr - a x 7 »j v $ 1 1 9t»^fflu>xi 0 stc^i^v^a^'^; 

7-103iCSIStiT^5, e-A^yU >y * 1 1 9 11, ^ II )Ul! <D ¥ # £ £ It L 
T l> 5 o liffl^il 1 7fr5«£LfcBT&ftiBtte-AX7'J*y*l 1 9 T? £ 

n?n, cosit^nfeRrtsyfitt^^-r^D-ry^s^-i o 3St>*»7tfflb>xi o 5 10 

[ 0 0 7 4 ] 

U - -f )bq 111 2 0 0 it ■$ ZIC If-AX/'J 7*1 19, ^Oa-f7^7-l 0 
3S(fl*ffll/>Xl O 5 fcMtitiJ:li:fii?nftlj|l36?l 2 iRtftS«l/>Xl 2 
3 fcIS* 5 o Jit!*? 1 2 1 HTttl^tfCCD (charge-coupled device) A * y 

0 5, ^^P^^;7-l 03, t*-A77"'j7$] 1 9 £ >§ i® L , « b > X 1 2 

3 tist?nti»«? i 2 ifit?n, 

[ 0 0 7 5 ] 

U-fidIgi2 0 OliSeiC 1 2 lfr&WrtSttfcHtttr-^tfXaStl 20 

5HI«T-*«ailSPl 2 5 t , b - If An I & ■ 2 0 0 £ ft * M m t % £ ft M V SB l 2 7 t 
, t~ 2 1 2 9 £ , ^Ixl, »«t-*J&S»1 2 5 «, * LT ilUlffl 

«Sl 1 7T'%4L/cRltl7t<0^^^affi3±}c^t>-B-5fc:i6«D^^f r -*?:^g-r«. 
C © £k T - * % » K L T X r - 'J M m SB 1 1 5 ft Z Hi X r - v 1 ' 1 1 3 * £ f) ftJ ffl) f § c 

t tc j: d , rt % o m & # « B 3 k £• a * ? tc -r s o & r> x , a»T-*«ia«Pi 2511 

t-h7t-*Xa^7htLT«t«o $fc, ««-r-*J0.aa51 2 5 11, Hfc-r- 
**SfcLT«ffii3©tt*ii»t?©ii«T-**»*-t*o C © B • x - * tt £ ft ffl » SB 

1 2 7 K £ 5 ft , £ft»J»«T*#fflJQ.9jt><fcSft. t - * 1 2 9lCjMP,nS„ C ft fc «£ 9 
, t-^ 1 2 9tCffi^a^^^*7n?ft^„ 

[ 0 0 7 6 ] 30 
£ft$iJS?SB l 2 7 KJi, x r - 'J 3j|J HP SB 1 1 5 *>>&<Ot-#, »» 7* - * IB, S SB l 2 5 
6 0 B {§ r - £ If # A ?J L , Cft6Or-* 1 6>au:LTU-1fJtSi»J»Wl0 2, US 
m ft M 1 1 7fttfX7 L -S>»JW»l 1 5 * M ffl T S C K £ *) , l/-fiDI^i 2 0 0 4 
WZmWT & 6 <fcoT, £ ft $ij ffl SB 1 2 7tt3>e a -^a^7 hi LTiffit?io 
[ 0 0 7 7 ] 

* , 12 1 & tf 0 2 4 * ffl l> T , *^MJB!i0ffilWfc&5U--!fftQl2fffi*:SiWi-f 

1 It *> V 3 > x /n T* $> 3 o 
[ 0 0 7 8 ] 

S -f, in I » IK «9 i © 3tt « "R «f 14 * 0 a* l< 4 ^ # ft ft & St « K «fc <? ii & t & . c © jflij £ 40 

*s s »c a o* ^ t , tm»ftfti K^LrawftiSESxtuftiRo^ft^iftsou-ifitL* 
%ai-?.b-if7ti!?. i o i (s i o i) „ #ic, i!rax*t*feicD/f$^«i|^-r 

ii5:i*tt§ (S 10 3) o d ft , U-lfJtLOiDtjSP^liaXWftftlCrtaPJCffi 
IS^Sftftt, tiaJLttm®) i <DaB3irffiB-r^b-- , f7icL€>«7 , c*,^a*i: Lfcipx 
»«»10Z«I^FlR]fi!)»tt«T*i6'5. C<Ogf«|fi%±ft*i|»SBl 2 7lcAt/?n5 0 
[ 0 0 7 9 ] 

JPl»i!ft 1 *l/-1f*Pl8H 2 0 0 0 7Cfit5. ^LT, MUmftM 

1 1 7A^&nI«l«*«4*-a:TllOX»ft«Bl*gawr4 ( S 1 0 5) ■ M««nft«lRf 

4 > 5 tt^tsmxftmw) 1 ©sbss****? i 2 1 taoitts. confix- 50 
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( S 1 6 7 ) o 
[ 0 0 8 0 ] 

c: © ji & -f - * a x y- - 1/ m ® » i i 5 ic m <b n s . x -r - m n u 1 1 5 a , c © * 

^f-?^SlCLTZttXf-^l 1 3*ZWl>&fil0gfftS'tfS (S 1 0 9) . C ft tc J; 
5 , 1 1 7 ©RHIftWMtfStffi 3 (Cfifi-T So &*5> tiff X-^ffiSSP 1 2 

5tt»»f-i'ti^l , T, ^K^/E^-f^S^^tyftPlrti^l ®£ffi3®l£*:ii«-r 
-^^rrHgTSc, C0tt*H«'r-*(i£ft:fM1BI»l 27%fHT*-5 1 2 9 K £ ?> ft 

[ 0 0 8 1 ] 

£ I* »J ffli SB 1 2 7 fc #> X r -y 7" S 1 0 3 t^gSti/i^llf-^tf AA^nt* 

»k c o £ n a r - * # ^ t - v m n » 1 1 5 k jm & n § . x x - *j m n sp 1 1 sue© 

&ija-r-*K»-5^T\ U-lfttL©a^j£P#jtaI»ftfol©rt8Bi:fcSffiBK. Z 

X f - ->* 1 1 3K*9*0X»fc ! »l*Zlft;&lR]K£l!lS-&4 ( S 1 1 1) . 
[ 0 0 8 2 ] 

& K » ||P3^pgfig(5 2 0 1 (Cj;t)s b-+fftSl0 1fre>WS}£ft3M{iftLPcr)U 
--»fftL©fifR^*IllSf5-fS (S 1 1 3) o *SR$lHf!i5SP2 0 1 EtJ^T 1 / 4 
35rffifte*8**dtK«tO, mSOfflR^OtlRfi^E P^ttSb-f^L^fHC 

[ 0 0 8 3 ] 

t 1\ iDl^^^l^YM^tPltCjtioTiDX-rScD-C 5 . U - ^ ft L © ffi R (I ft E P £ Si 

&c tn w 1 3 (s i i 5) o c n « , e $a x r - 2 1 3£®iK£-e?>;:i:<fcDjij&£ft3 

o «t T > 0 ipfl! X x - i>" 2 1 3«fiW3BW*S^EilSigft31Sli*Ki:LTl»flB-rao 
[ 0 0 8 4 ] 

Y M * Ib] fc & o T to I W ^ ftl 1 * *P X * 5 © T* , 9 0*lHHESaasaJ2 0 3 «, b - If ft 
LOfflttfcBlES-efc^.fcofclHBifcTS (S 1 1 7) o OJt), l/2«*«*U-1f 
ft L © ft E8 ft K. E B « # 5 Kl ft 5 % 1" 5 o 
[ 0 0 8 5 ] 

U - If ft Si 0 l^&U-lfftL^M^S^T, U-1fftL^iPX«^%I10Sffi30 
Y»?3lRlCSEtffc«IWr : f3£'7'f>5»cra»-r5. 02 5ttJbPl»ft«Sl©¥ffiHTa&S. 

u--»fftL<D*gn{§ftE p©»ra*«'rfi«i^4iixw*i4i 1 v-SftntoWi^fe? 4 > 5 
c» a <fc ^ t t t. no x n m to 1 k u-if ft l # hi* s ns. u-tfjtLoajtjSPiiin 

Ijtlft i © Sine tit B L t £ <d T- , fSMSISiiUitoXtti!^ l £> gP ic <o B rii £ 
n 5 o ^Olif ^7YV5l:jS^9i: YiXf-->* 1 1 1 £ & l&b £ •£ T * iS Kk ffl SB ® $ * 

[ 0 0 8 6 ] 

. ±IHtl^«»cLr}SB*ffiffliS«*»o«»f : f^7-Y>5»c}{i3«t9K:lini«*ftii © 
gfltc ffj $ f 3 0 CftSrtiltJiSrcifcfc^D* £ £ I® lc & $ ^ ^ £ W > 5 tc jft o T ftp X 
ttftftlOrtaWCjgBfcS&SfliafcJBlS-rS (S 1 1 9) „ 4*5. MfflftLPOb-lfft 
L**Pl***%ll»Cgai*f'5«^ttx 0 2 6 E S 1" £ r> K * S o U - If ft L © 

fiUffilft L PC^tA'iniWIfti 0«KfS7-fy5iLiB3i7ic > U — if ft L ft 5 ftp X 

1 CHWSftS. 
[ 0 0 8 7 ] 

& IC , 9 0 0 IhI ifs 99 ®i gP 2 0 3 tC <k t> , I /2fill 2 0 5 (023) * U - if ft L © 

ftL©ffilft£9 0° fc tt 0 £ -£ 3 II © £ T S (S 1 2 1) . 
[ 0 0 8 8 ] 
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#tc, U-Vftmi 0 1 ibV-iffth* T , U-V % L *toX*f*ft 1 <D$k 

BB3ox*»ftKatfte«»r*JE9-r>5icjawr*. 02 7 a an 13***1 1 ofiit 

b--(f ft L <Dtf Rflft E P£«TffiR<Dftip[!l©7j|p]tftoXtt«4ftl O-ITCXi 
3»5r ifi] K tf tcWM^IZvJ y 5 lc»? <fc 3 C LT, tox*r*ft 1 K U-lftt L tf®.M 
5, U--ifjtt L (DMK & P ttiPl»*« 1 OrtSRCffiH t T ^SOT. 8 Sfc M S tt « to 
iWftttlOrtflJK©*}^***!*. $8fT^£5^>5U:»5cfc9KX$lS7.T-v''l 0 9 

[ 0 0 8 9 ] 

^LT, 1 U-if ft L tf-f <• -hogjBff^^ -f > 5 * 10 

fiS 3 £ ±fEi:l5Ht^ bTiSB!ffia®^^«»T : ?^7i' > 5 lc»3 £ 5 EtoX 

jB?Tipis*»i ort»c»maaiB**»ja"r s (s 1 23) 0 hsislp 

<D V-*f ft L 1 KfiaW-rSJS^tt, §2 8i;S1"J;?C4 5. 

[ 0 0 9 0 ] 

f LT, ftiI#a^l*tt»r^£7^:'5K:}&oT*tf5<:fcK*!K to X *t * ft l £ 

-r * (s i 25) 0 c fttct »k JoiJpfifti^^^y^'^t^iits. 

[ 0 0 9 1 ] 

£ 1 «KDJS!l**BiW-rs. Cftfc£ft«:\ £ft?®iK£i£C T'froioXttii 
ft 1 © 1*3 » K ife 3tt P fr-t+T. >^JlX U-+fft L KWm^'fe'y 4 y 5 lcP.8&t LTV>5 20 

„ tit, xixt-'/'i og^Ylxf-^i i i c t ic £ *) , m ft £ p 

«L KlkMIHtt, JBflrSSEftllli*) * «J 7 f > 5 tc ft 0 <fc 5 E to I *t gift 1 © 1*3 

gp £fl£ fig L T </-> 5 o tol*f*ft0SJK1" 5 ii 3t {5j ?> ® ^ * s fc» toX*fgift£J± 

^v5fc»^TiQl»**i*«*ci:fc«fc!K Jt««/h***-eiolW*1lii*«IP>r-r 
scttfTts. c tuc * t) , imxttm® \ <D&m3ic®&i : ¥'& ; 7'(y 5frt>nnrc^-£ 
g&sijft£p££#sc£&<tox:w#ift 1 ^fliiitsckiitss. 

[ 0 0 9 2 ] 

1 #J tc £ ft &\ toXttiift 1 tc ^ft^MSrig C ?*5*frt*oiPl»ftft 30 
* o T . ;Ol/XU-ifftL&toX*tIlftl£j§>&b, llDlSSftl OH3t'li^*Xl/ 
^ g it 2) z: i: ti * ^ . 

[ 0 0 9 3 ] 

U±mm bfccfc 3 fclfS 1 Mic £ ft tf , to IS gift 1 ©*I3ic«if^7-<y 5^f>n 
ft * & B * »J ft * i8 » £ U 3 £ i: * < » illS*ftl^«lt5UtfT'n. «k t> 

r, toil*** ft 1 **tt*-y ^KiaKMs-fvfr&rtti 

fcMgfcfflft^iSllfctf £ C 5 C £ * < , *l»f7^*l»^A^^DWta 
.HftEo^TfcBttTfeS. ioT, !g 1 0U K <fc ft tf * toI*4fcftfcttWr*SCi:fcJ:»? 
[ 0 0 9 4 ] 

Sfc SiflUcifttf, tox*f*ft 1 ©Si 3 o«i?S7>f > 5 ttSU LS^fDf. 
«»if S7^>5©(i ( c © *s t* , m * ff ¥ j® & ^ * ^ © *i £ , v f tftSi^ 

PI ± <D H PB T- So ) */>S<tt«. CfttCjcD. -«!0*IMM 1 **5>tt«SftS 
8! ft © R # * *. » 8|J&0£gtt*i&±£-e««:i:tf-C*£So 
[ 0 0 9 5 ] 50 
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[ 0 0 9 6 ] 

* fc , siWtin tf ; 0 2 5 & tf El 2 7 icyjkT & o Kisaxtt&Vn \ £ « > Afrxu- 

CD \f ffi ti Jt R W * * < .ft 5 © T% '> ft 3 7 h R X « ff * € 5 1* > 5 tc ffi ^ fc * 7 -y 2 
ffi $ % « -T * d £ tf * 5 o coiHS l Mttt^77 ^fS«%S»*WK»«-e*4 
OT\ AO X *f ft ft 1 co *B I X e - K £ ft ± $ * 5 C i: T* t 5 . tfc, <> a -y h B* K /£ 

[ 0 0 9 7 ] 

C ^ 2 0U ] 

*fc* *fg«I7&fKCD|g 2 ilCOl>tS 1 m t ®m»**>blC%lWt S. 0 3 0 B l O 1/ 
-+f Aalii 3 0 0 © «E B8 It J£ 0 T* & 5 0 l/-f ftllSI 3 0 0 OilSIO 5 ^ > 0 2 

1 KjS*£i0ye&su--»riiniKB2 q o©*j£gSRi:ra-BSR£-3^Tttlsi-flF#* 

#-fCi:l;:,}:D*-CQM£*BS-r?> 0 
[ 0 0 9 8 ] 

U-fiOlgi 3 0 0 C(i, fg 1 fftJ<0 9 0 ° EIIeUM 2 0 3 tf & & ft X ^ ft l/> . 9 
|Xf-f"2 1 3 IC <fc 0 , icHa l 0 7cox-Y¥ffltftoXttj^lcojp£/3ipj£fi&£:L 
£tfT*t 5c C ft Kit), ffi R * H ® ® 2 0 3 tf 6 tH if * n U - ¥ Jt L 

codTt^ffi^Wtcgo" f£ it 0 £ -e 3 1$ IP £ T s 0 

[ 0 0 9 9 ] 

K^lTIS 1 <^C«3 b-^'toX^&coXx -y 7° S 1 O 1 tf 5 X x -y 7° S 1 1 5Cifftt 
-So HI 2 09 K tt 9 0 • @eWffi»203tft8tt&ttT^ftV>©-e, W^r^S 1 1 7 

co fj if it Vs t> n ft 0> o 

[0 1 0 0] 

X x -y 7° S 1 1 5 & . Xf7^S 1 1 9 co Slj ft tf ff t> ft % . C C S "P CO » ft IC <fc 0 , g 

2 ff K *5 V T & HI l BUfcHfltKADlfctSlttl 1 HB'2 5 lc * T £ 3 to I « ft 5 . * © & , 
X x - ^ $ij ffll g|5 1 1 5 tf 6 $A X f - - ->* 2 1 3^90' ft El f£ $ •£ § *'J ffll * * » C © 9 
|Xf-->'2 1 3CO@fcK£0toXttiiftlt.iX-Y¥ffifC*5^T9 0° El ft f S . Cft 
Kit), 0 3 1 IC*T £ 9 K , tTicaiI««fi?lStfM7L/i«lifS7^y5tS 
3£ t % W m * & 5 f > fc ffi o T , ffi PJ ffi 3t E POftltdb^SCtft'lJtS. 

[0101] 

^Lt> Xr y 7° S 1 1 9 t |BJ«HC . U-« L ^ iBlMIl 1 KM®? 5 C t (C £ 0 

, ^tfp»)i(c§w*i^^^i'>5tcffioTtoxwftti i <ort»Kjgi»«iafi*s*©«f* 
o S^tc Xf7/s i 2 5 i: PJ«ic L X toxWfe^ i 4niMMi^->'J3 
> t -y 7 ic ft M t 5 o 

[0102] 

£t ± itt w l * n m & m x a > ^jt?KiRK<k5*K«w»j«K^«'' > TSiMUfc. l tf 
y3(pitftoi»ft1*ico^ff^^7^>tffi?J;^ic, iniw»«jorta5K«3t^*^t)-a:T 

toXWft^ltCL/--9-*^ ; Sr, B .P>ttT?>i: tfcj; DJoijttlft^^iLtU^. CftfcJ;^T 

[H®coffi#^IKB^] 
[0103] 

[01]*||ffi^li»C«5L/-1ftoI/3ffifC*oTU-1ftoI*cOtoX«ft%|£O¥ffi0T 



(19) 



JP 2005-313237 A 2005. 11. 10 



[0 2] 0 1 ic Jjpxtt mVn<D ii- ii»KiB fcfrffi0x * § . 

[0 3] *HJfife»K«5 U-+f iPX* £K i§l/-fllDllOiPl?t^t«)¥SiT-«i 

s. 

[0 4] 0 3 tC^XtoXttii$l©IV-lVgHC? / n v o/c»Tffi0X'&3o 
[0 5] 0 3 (C^-T)!)Pl^^tl<DV-V»lC»o fc»rffi0X&So 

[H6]*^ffl»JiK«su-if*nx*aK«tt>T«»f«nfciiPXWftft«)¥iSH-pfts 

[0 8] **M«ttlcttS U-^APX75ffi<0^ 1 XSfcfctt *ftll»*»0*rlf Hi?** 
'[B9] **i«ttic«8i/-ifioisaoJlziSic*tfiioi»»ft«)liiBB'P*« 
°[0 i o ] **«i»JBte«*-b-'!fiPi»*©ll!3iaic*»**4ni»**oWiBH'e* 

[0i i] ***»»»cff*u--!f4oi*»©*4XSc*«-*4piJ*»1lioi«iiiH-e* 

[01 2 ] *HJfijg»K«s i^-ifiraiffSK <k o gjwsnfcs' u 3 x Mo-gpc fe- 
tt ?>ifffi<o¥* ; &Stfc0T-$.§ o 

[0 1 3] **JI$ttKfll« U--!fi!jaX^}* ICfctt* U-1f ftOftft i: -> 'J =i 

[0 1 4 ] ilj»fflJt-<D^;l/XU--»f)t*!a»-r4Ci:KJ:brt«fc*7y»**tf«iS* 

[01 5 ] R fi ft <£> ^ X U - +f ft £ WW 1" & c 4: tc «fc 0 SMC * 5 v * M # *> s ff5 * * tl 

[0 1 6] 0 1 4 1C * X ^ > X ;W m V I - X V I itt o fc 8fi S5 0 X £ ?> o 
[0 1 7 ] 0 1 5 tc^f-t > X^oxvii-xviiUncrBo ftiBSt-SS, 
[0 1 8] **ffi««cft*l^-->fiiPI*ftCJ:!)^9'y*1ll«* l JB***ifcioi»*» 
OW^^^7l'>tC^-p/'cgi5»O¥ffi0T'$)^o 

[01 9] Jt«fc*5U--»filPX^}*K:J:»3d'5-y^ffl«* < *««nfcllPXWftftO«W 
* % 5 'f v & o fc SB # © ¥ B 0 X* h 3 o 

[02 o] *iiffl«»K«s«iraffl3t*t/£U--if)ti:*n»i:«fct)«rit*ns^"7<y4'fli 

[0 2 l ] *g&ffi««©giWK&au-tf*nX8II'C>«l&«fi!i0X*i63. 

[0 2 2 ] 1 WlK«5*R*8lifflSfil5K&Sn5 1 / 4 ttftttOftttBTfc 

[0 2 3 ] * m m % nt <o i im k & * 9 o ° 0 e imswKasn* i / 2 & a « © $ m 0 

Xfc£o 

[02 4] *mmmm<Dm 1 fflK«*u-iftoi*ffi*Kiii**fca©7o-?- + -h? 

[0 2 5 ] * g| AS fig © 3? 1 W left 3 l^-¥toX73 £ 0 ffiHffifftSrWX S b--»fft# 
RS 1-t £ 41 -> 'J 3y)i^Oli8t$5. 
[0 2 6 ] *^ffi»J8©SlWKl«*U-1f)!inl»j*»C*t)III«lffl3t*W'-rSU--9'3t* < 

[0 2 7 ] 0 2 5 tc jR X > U 3 > x /n tC * H fig B m <D $ 1 W K ft S 1/ - If to X 77 ft <fc 
•5 f8 P3 fl ft * £7 X £ b - "f ft W * tl fc > »J n y •> x <D ¥ ffl 0 X* £> £> „ 
[0 2 8 ] 0 2 6 K Tjk X S/ U 3 > tf x m ic # H SS £ © * 1 tW £ ft & U - *>P X 7a ft K. «fc 

o jg«fijt*w-r* b-+f ft#ps&t £ nft -> u 3 > * x aotiits 3„ 

2 9] *nmBm<Dm i mic&z\s-vtoxfi&fc£v®M^m*^*->*mw? 



10 



20 



30 



40 



50 



(20) 



JP 2005-313237 A 2005. 11. 10 



£ tz if) <D ira 1 2* ft <M 0¥S 0 T' & £ o 
[0 3 1 ] H25(CwTS/y3>^x/NK:**«»»OiB2«»=ff*P-1fiOl*aKJ: 

[0104] 

1 -fcllWftHj, 3 - 

i i • • • v- y 3 >"> x , 

0 l - b-if ftiS, io 

1 i - Y'ii^f-^ i 

2 0 3 - 9 0 ° 



i 3 -»iBnaafli«» 90 

5--**ffll^>X, 109 
1 3 • ■ Z « X r - ^ , 2 0 0 ••• b - +f 3bP X S 
2 1 3-e«Xf-'>\ 3 0 0 



-*7y*fBi£, 1 
-x?lxf-->\ 1 

2 0 1 -tSR^ 



P-M*. LP-MI1 EP-*R(B)t. 



[0 1] 



im 2 ] 




■A- 



7 P 



[0 3] 



(21) 

[0 4] 



JP 2005-313237 A 2005. 11. 10 




4- 



— 1 



[0 5] 



[0 6] 



5 



h-1 

-3 



[0 7 ] 



(22) JP 2005-313237 A 2005.11.10 

[0 8] 




8 8 8 8 8 

OJ CN -r- t- 



9 P 



[09] 



[010] 



3 



(23) 



JP 2005-313237 A 2005. 11. 10 



[011] [012] 




;J 



[0.1 9 ] 



(25) 

[0 2 0 ] 



JP 2005-313237 A 2005. 11. 10 




(26) 



JP 2005-313237 A 2005. 11. 10 



[023] 




im 2 4] 



L 



T 



J-~sioi 



| icxaftacPz&iaflfliEiassftg [ — S103 



I 



J—S105 
S107 



T 



X 



Y~ S113 
— S115 



U-*ftPflft£Elts3ttfti'aff |~S117 



6**IW::*ttK*»-f>l=»oT _S1 19 



I 



l/— *&(P<aft£90'fc:l*lg]*sg1*aiB® [— S121 



T 



-S123 



— S125 




(27) 



JP 2005-313237 A 2005. 11. 10 




(28) JP 2005-313237 A 2005.11.10 

[031] 



5 



u 













N 5 


A 












f 


























































i 




































































I 







3 



JP 2005-313237 A 2005.11.10 



(51)Int.Cl. 7 

H 0 1 L 21/301 
// B 2 3 K 10K40 



F I 



H 0 1 L 21/78 
B 2 3 K 101:40 



B 



ftMift^TlirfjHnr 112 6 #«fe£> 1 Rtfi* h - * Xttife&ttft 

^niR^rtfrURXT 112 6 1 RtB* h - £ XttS^ttrt 

F^-A(##) 3C069 AA01 BA08 BB01 BB04 CA05 CA06 CA11 EA01 EA04 



4E068 AEOO CA02 CA03 CA09 CA11 CB09 CB10 CC02 CD08 CE01 
DA10 DB11 DB13 



